EMSs (early maladaptive schemas) may influence general health status and the development and maintenance of some psychiatric disorders. This study investigated whether early maladaptive schemas act as a mediator in the relationship between autistic traits and general health status in non-clinical adults. A cross-sectional questionnaire-based study was used. The AQ (Autism-Spectrum Quotient), YSQ (Young Schema Questionnaire), and GHQ (General Health Questionnaire) were administered to a non-clinical sample of 342 university students (N = 342,238 women and 112 men; mean age = 21.36 years, SD = 5.17). We found a significant relationship between autism spectrum traits and mental health, completely mediated by EMSs. Thus, higher autism spectrum trait scores predicted higher EMSs scores, which in turn predicted poorer mental health. Early maladaptive schemas appear to account for the mental health problems suffered by adults with autism spectrum traits. There are no additional data available.
Introduction


The term ASDs (autism spectrum disorders) refers to a range of conditions such as Asperger's syndrome that are related to the core disorder of autism. These disorders are characterized by impaired social interaction, communication, and imagination, and individuals with these conditions often exhibit a rigid, repetitive pattern of behavior (Wing & Gould, 1979) .
ASDs are typically thought to affect mainly children. However, there are currently many adults with ASDs who were not identified as such when they were children, meaning that such individuals did not have the opportunity to receive early specialized intervention. Furthermore, some reports have indicated that such adults, particularly around adolescence or early adulthood-when they become more independent and more actively engaged in deep personal relationships-come to be quite self-conscious of their differences from other people. This can lead to reduced self-efficacy and self-esteem, which in turn can lead to depression and anxiety (Gaus, 2007; Weiss & Lunsky, 2010; White, Oswald, Ollendick, & Schhill, 2009) .
Some reports estimate that 70%-80% of adults with ASDs have comorbid mental problems such as mood, social anxiety, and obsessive compulsive disorders (Hamilton & Morgan, 2011; Hofvander et al., 2009; Uno, Uchiyam, & Osaka, 2009) . Whereas many treatments for children with ASDs involve interventions that address particular autism spectrum traits, such as those interventions intended to improve recognition of social situations and social skills (Reichow, Barton, Boyd, & Hume, 2012) , almost all of the treatments available for adults with ASDs address only the comorbid mental health problems that these adults often exhibit. Indeed, there are no systematic treatments for mental health problems in adults with ASDs that actually take into account the characteristics of ASDs per se. In order to develop effective therapies for adults with ASDs who have comorbid mental problems, it may be most useful to determine what ASDs characteristics might serve as pathogenic mechanisms underlying these disorders. In this study, we are attempting to seek out this potential mechanism so that it can be used to enhance the treatment of adults with ASDs in Japan.
Theory of EMSs (Early Maladaptive Schemas)
The cognitive model-originally outlined by Beck (1967) -has generated a vast body of empirical research on psychopathology (Beck, 1967 (Beck, /1970 Clark, 1999; Willams, Richardson, Berkman, & Tinetti, 1997) .
Research on the cognitive model in adults has recently experienced a revival through Young's (1994) schema theory (Young & Klosko, 1994) .
Schema theory is an alternative model that builds on Beck's original cognitive model (Beck, 1979; Young, 1999; Young, Klosko, & Weishaar, 2003) . Young proposed that a subset of schemas, called EMSs, form the core of longstanding psychological problems and personality disorders. Young's original taxonomy outlines 18 different EMSs grouped within five domains (see Table 1 ). The current definition of EMS is "a broad, pervasive theme or pattern comprised of memories, emotions, cognitions, and body sensations, regarding oneself and one's relationships with others, developed during childhood or elaborated throughout one's lifetime and dysfunctional to a significant degree" (Young et al., 2003) . EMSs, therefore, lie at the deepest level of cognition and are formed of memories, intense emotions, and other internal experiences, which also accompany their activation. Unrelenting standards/hypercriticalness The underlying belief that one must strive to meet very high internalized standards of behavior and performance
Punitiveness
The belief that people who do not meet one's standards and exceptions should be harshly punished "Schema therapy" is an integrative approach to treatment that combines important aspects of cognitive-behavioral, experiential, interpersonal, and psychoanalytic therapies into one unified model. Schema therapy has shown remarkable results in helping people change EMSs that they have often lived with for many years (Masley, Gillanders, Simpson, & Taylor, 2011; Nadort et al., 2009 ). Schema therapy is becoming an increasingly popular psychological model for working with individuals who have a variety of mental health and personality difficulties (Masley et al., 2011) .
Are Autistic Traits Associated With EMSs?
EMSs and schema theory were originally applied to people with personality problems or full-blown personality disorders. However, some recent studies have indicated that EMSs mediate the relationships between parenting or attachment styles and psychiatric conditions (Roelofs, Lee, Ruijten, & Lobbestael, 2011; Roelofs, Onckels, & Muris, 2012; Turner, Rose, & Cooper, 2005; Wright, Crawford, & Del Castillo, 2009 ). Studies have suggested that highly active EMSs are a risk factor for various mental disorders such as post-traumatic stress disorder, bipolar II disorder, and eating disorders (Cockram, Drummond, & Lee, 2010; Hawke & Provencher, 2011; Unoka, Tolgyes, & Czobar, 2007; Van Vlierberghe, Braet, Bosmans, Rosseel, & Bögels, 2010) . However, no study has examined whether EMSs play a role in mediating the relationship between mental health and autism spectrum traits.
The purpose of the present study was to verify whether EMSs mediate the association between autism spectrum traits and mental health status (see Figure 1) , so that we might begin to understand the pathogenic mechanisms behind poor mental health in adults with ASD. We developed the following hypotheses: (1) higher scores on a measure of ASD traits will predict poor mental health; (2) higher scores on a measure of EMSs will predict poorer mental health; and (3) when controlling for EMSs, the relationship between ASD traits and mental health will become non-significant, such that the relationship between autism spectrum traits and mental health status is mediated by EMSs. 
Method Participants
A total of 350 (238 women, 112 men) participants completed the study, recruited via an email invitation sent to student and staff mailing lists (undergraduate and master's levels) in 2011. Participants ranged from 18 to 55 years of age (M = 22.64 years; SD = 5.83). The participants were selected according to the inclusion criterion of having no diagnosed psychiatric conditions for at least the past 12 months by their own self-report. Three participants who reported current histories of psychiatric disorders were excluded from analysis. Furthermore, five participants did not complete the questionnaires and so failed to provide data for analysis. This left a final sample of 342 participants (233 women, 109 men), between 18 and 55 years of age (M = 21.36 years, SD = 5.17).
Prior to the commencement of the study, all participants provided their written informed consent after receiving a full explanation of the nature of the study and the potential risks and benefits of participation. Participation was completely voluntary, and participants were informed that they could cease participation at any time. The study was approved by our ethics committee and was performed in accordance with the Declaration of Helsinki.
Measures
All of the scales used were the Japanese language versions. Table  1 ) outlined by Young (1998) . Participants choose the answer that best describes them on a 6-point Likert scale (1 = "Completely untrue", 6 = "This describes me perfectly"). Subscale scores are calculated by summing responses to the items for each specific EMS. Total YSQ-S3 scores are obtained by summing the scores of all subscales. The Japanese version of the YSQ-S3 translated by Umehara (11th Japanese Association for Cognitive Therapy Conference Proceedings, 2011) typically shows good to excellent internal consistency, with a Cronbach's alpha of 0.81 reported previously for the total scale scores. This was the case for the present study, with a Cronbach's alpha of 0.96.
YSQ-S3J (YSQ-Short
AQ (Baron-Cohen, Wheelwright, Skinner, & Clubley, 2001
). AQ is a 50-item self-report questionnaire that assesses autistic traits. Participants indicate how true each statement is for them-"Definitely true", "Slightly true", "Slightly untrue", or "Definitely untrue". Specific statements for which autistic responses would be true were given a score of 1 if they were marked as true to any extent, and a score of 0 if marked untrue to any extent. Scoring was reversed for statements for which an autistic response would be untrue. Thus, the total range of possible scores is 0-50, with higher scores indicating the presence of more autistic traits. The AQ contains five subscales: social skills, attention switching, attention to detail, communication, and imagination. The AQ has been shown to have reasonable face and construct validity (Baron-Cohen et al., 2001 ). Furthermore, it has been suggested that a cut-off of 32 or above serves to correctly identify people with autistic traits in the general population. Wakabayashi et al. (2004) adapted and standardized this questionnaire to apply to a Japanese population, and confirmed this version to be equivalent in terms of reliability and validity to the UK version (Wakabayashi, Tojo, Baron-Cohen, & Wheelwright, 2004) .
GHQ-28 (McDowell & Newell, 1996).
The GHQ-28 is typically used to assess psychiatric distress related to general medical illnesses. This 28-item self-report questionnaire is designed to assess four aspects of distress: depression, anxiety, social impairment, and hypochondriasis. Participants indicate whether their current state of health differs from their usual state, thereby assessing relatively recent changes rather than lifelong personality characteristics. Participants responded according to their health state over the past two weeks. Participants evaluate the occurrence of the various concerns on a 4-point response scale. The scale points were anchored as follows: "Less than usual", "No more than usual", "Rather more than usual", and "Much more than usual". The first two types of answer are scored as "0" (Positive) and the second pair as "1" (Negative). Possible scores range from 0 to 28, with higher scores indicating a greater probability of psychiatric distress. Total scores that exceeded 12 out of a possible 28 suggest probable distress (Chung, Preveza, Papandreou, & Prevezas, 2006) .
Statistical Analysis
The hypothetical model that we created to examine the potential mediating role of EMSs is based on the statistical method for mediation analysis suggested by Baron and Kenny (1986) . This method uses regression analysis to investigate the mediating effect of a variable. As described in Baron and Kenny (1986) , four statistical criteria must be present for a variable to be considered a mediator:
(1) The predictor variable must be significantly related to the mediator (Path A in Figure 1) ;
(2) The predictor variable must be significantly related to the outcome variable (Path C); (3) When the outcome is regressed simultaneously onto the predictor and mediator, the mediator must be significantly related to the outcome (Path B); (4) When the mediator is controlled for, the relationship between the predictor and the outcome variables in the regression equation (Path C′) must be significantly attenuated compared with when the predictor is regressed only onto the outcome (i.e., Path C). Baron and Kenny (1986) also recommended using a significance test to assess the indirect effect of the predictor on the outcome via the mediator. Path C′ shows the direct effect of AQ on GHQ-28 scores-That is, the portion of the predictor's influence on the outcome that is not mediated by EMSs. In contrast, the mediating or indirect effect is the portion of the influence of AQ on GHQ-28 scores that is mediated by EMSs; this is a synthetic index of Path A and Path B, and its confidence interval for the predictor can be estimated using the bootstrapping method. Thus, Path A represents the effect of AQ on EMSs, and Path B represents the effect of EMSs on GHQ-28 scores when controlling for the effect of AQ. If the indirect effect is statistically significant and satisfies the above criteria, then EMSs can be said to have a mediating effect on the relationship between AQ scores and GHQ-28 scores.
In summary, we used three regression equations to test the aforementioned hypotheses. In the first equation, GHQ-28 scores were regressed onto AQ scores (Path C). In the second equation, YSQ-SF3 scores were regressed onto AQ scores (Path A).
Finally, in the third equation, GHQ-28 scores were regressed onto AQ (Path C′) and YSQ-SF3 (Path B) scores simultaneously.
To evaluate the statistical significance of these effects, we also estimated quasi-Bayesian 95% confidence intervals using the bootstrapping method. The regression analyses for testing our hypothetical model were performed using the "mediation" package (Hirose, Tingley, Yamamoto, Keele, & Imai, 2013) for the statistical software R (Ihaka & Gentleman, 1996) .
Results
Complete mediation analysis results are presented in Table 2 . On the first equation (Path C), the regression coefficient indicated that AQ had a significant positive effect on GHQ-28 scores (β = 0.144, t = 2.68, p = 0.008). On the second equation (Path A), AQ had a significant positive effect on YSQ-SF3 scores (β = 0.283, t = 5.44, p < 0.000). On the third equation (Paths B and C′), YSQ-SF3 had a significant positive effect on GHQ-28 when controlling for AQ (β = 0.511, t = 10.50, p < 0.000). On the other hand, the effect of AQ on GHQ was no longer statistically significant after controlling for YSQ-SF3 (β = 0.000, t = 0.000, p = 1.000). The decrease in the regression coefficient for the relationship between AQ and GHQ-28 scores when YSQ-SF3 was controlled for (β = 0.114 vs. β = 0.000) is one indication that YSQ-SF3 scores had a mediating effect. Indeed, the regression coefficient was statistically significant before YSQ-SF3 scores were added into the equation, but the p-value rose above p < 0.05 when YSQ-SF3 was added, with the relationship now becoming statistically insignificant. This condition is referred to as "full" or "complete mediation" (in contrast, partial mediation occurs when the path decreases but remains significant when controlling for the mediator). In addition, the amount of variance explained by GHQ-28 scores was larger in the third equation (R 2 = 0.257) than in the first equation (R 2 = 0.018). This can be regarded as another indicator of significant mediation.
Finally, we estimated the significance of the mediating and direct effects. The mediating effect of YSQ-SF3 on the relationship between AQ and GHQ-28 was 0.144 (95% CI = 0.090-0.210). On the other hand, the direct effect was 0.000 (95% CI = -0.103-0.100). Moreover, the total effect (mediation effect + indirect effect) was 0.144 (95% CI = 0.034-0.251). In general, we can regard an effect as statistically significant if the 95% confidence interval does not include zero, given that our null hypothesis for this mediation analysis was that there is no mediating effect. According to this criterion, both the mediating and total effects were statistically significant; however, the direct effect was not. Thus, because all of the criteria for mediation were present, we concluded that YSQ-SF3 scores serve as a mediator in the relationship between AQ and GHQ-28 scores.
Discussion
In this study, we investigated the mediating role of early maladaptive schemas or EMSs (as assessed by the Young Schema Questionnaire or YSQ-SF3) in the relationship between autism traits (as measured by the Autism Quotient or AQ) and general mental health (as measured by the GHQ-28 questionnaire). Our results show that EMSs fully mediate the relationship between autism-spectrum traits and mental health status, as we hypothesized on the basis of similar results in studies of other psychiatric disorders. That is, our results suggest that mental health status might deteriorate because of the negative effects of EMSs, rather than directly due to traits related to the autism spectrum. Young et al. (2003) posited that EMSs are created through interactions between the environment experienced in the early stages of life and one's innate emotional temperament. Although our results were unable to elucidate the specific relationships between environment and EMSs, they do appear to suggest that EMSs are related to people's temperaments as per Young et al.'s (2003) theory. Furthermore, our results showed that people with autism spectrum traits tended to have no mental health problems when they had no or few EMSs. These results are consistent with the views of Baron-Cohen (2008) and Sugiyama (2011) , who argue that ASD individuals in the absence of trauma or significant mental health problems can effectively no longer be considered to have ASD.
There thus appears to be little direct influence of autistic-spectrum traits on mental health status, with EMSs instead predicting later general and mental health difficulties in such individuals. Fortunately, however, EMSs are also subject to intervention. Gaus (2007) used CBT (cognitive behavior therapy) to treat mental health problems in patients with adult Asperger's syndrome. She found that mental health problems were ameliorated and quality of life improved when CBT was used to amend the cognitions and behaviors, including maladaptive schemas, of people with adult Asperger's syndrome. Furthermore, the core issue of adult Asperger syndrome did not disappear. Thus, although autism spectrum traits are likely a fairly permanent aspect of an individual's psychological makeup, the negative effects on health of these traits-brought about by their impact on EMSs-can be transformed by directly targeting the EMSs through schema therapy and CBT, with a corresponding improvement in individuals' health.
The present results suggest that autism per se does not have to constitute a clinical problem for the individual concerned, with a greater clinical concern being whether people develop negative core beliefs about the self, in response to poor treatment or difficulties fitting in. ASD should be viewed as a human individual difference variable rather than a core pathology that requires aggressive treatment. Leading from this is the question of which individuals with ASD are likely to develop EMSs and hence significant psychopathology.
One limitation of this study was that it used a non-clinical participant sample. This places real limits on the generalizability of our results and this study should be replicated using a patient sample. Nevertheless, this study opens the door to a host of future studies examining the presence and role of EMSs among people diagnosed with ASD; ultimately, this will lead to further improvements in schema therapy as a treatment option for these individuals.
Conclusion
Our results showed that autism spectrum traits in typically developing adults affect mental health status via EMSs; we found a meaningful relationship between EMSs and autism spectrum traits, indicating that changes in EMSs predict changes in mental health problems in people with these traits.
